In this paper, we introduce and apply a general framework for evaluating long-term income distributions according to the Equality of Opportunity principle (EOp). Our framework allows for both an ex-ante and an ex-post approach to EOp. Our ex-post approach relies on a permanent income measure defined as the minimum annual expenditure an individual would need in order to be as well off as he could be by undertaking inter-period income transfers. There is long-term ex-post inequality of opportunity if individuals who exert the same effort have different permanent incomes. In comparison, the ex-ante approach focuses on the expected permanent income for individuals with identical circumstances. Hence, the ex-ante approach pays attention to inequalities in expected permanent income between different types of individuals. To demonstrate the empirical relevance of a long-run perspective on EOp, we exploit a unique panel data from Norway on individuals' incomes over their working lifespan.
Introduction
Over the last decades, increasing discontent has been expressed with distributional analysis based on observations of income for a single year. The line of reasoning is that high annual inequality might occur side by side with little or no inequality in long-term incomes, if individuals' positions in the annual income distributions change over time. This has led to a spur of research on inequality and social welfare in long-term or permanent income according to the Equality of Outcome (EO) principle.
1 At the same time, a large and growing literature has addressed the problem of evaluating income distributions according to equality of opportunity (EOp); in all the existing contributions, however, snapshots of income still form the basis of analysis. 2 The aim of this paper is to bridge these two strands of the literature by introducing and applying a general framework for evaluating long-term income distributions according to the EOp principle. 3 We follow the basic idea of the EOp literature closely in assuming that individuals' outcomes arise from two classes of variable: Variables for which they should not be held responsible for (circumstances) and variables which belong to the sphere of individuals' responsibility (effort). Once this basic partition has been made, the concept of EOp can be decomposed into two distinct ethical principles: The Compensation Principle, which states that differences in outcomes due to circumstances are ethically inacceptable and should be compensated; and the Reward Principle, which states that differences due to effort are to be considered ethically acceptable and do not justify any intervention.
The existing literature on the measurement of opportunity inequality (see, among others, Bourguignon et al. 2003 , Checchi and Peragine 2009 , Dardanoni et al. 2006 , Ferreira and Guignoux 2008 , Lefranc et al. 2006a ,b, Peragine 2002 , Peragine and Serlenga 2008 , has explored two main approaches to measure opportunity inequality, namely the ex-ante and the ex-post approach 4 . The two approaches
give different definitions of EOp and embody the ethical principles illustrated above in different ways.
1 See e.g. Shorrocks (1978) , Chakravarty et al. (1985) , Maasoumi and Trede (2001) , and Aaberge and Mogstad (2009) .
2 A notable exception is Bourguignon et al. (2007) , which will be discussed in detail below. 3 We refer to the conceptualization of EOp proposed by philosophers such as Dworkin (1981a,b) , Arneson (1989) , Cohen (1989) and on the economic literature -initiated by Roemer (1993 Roemer ( , 1998 -that has explored different ways in which the concept of equality of opportunity may be translated in formal economic models (see Fleurbaey 2008 for a survey).
According to the ex-ante approach, there is equality of opportunity if the set of opportunities is the same for all individuals, regardless of their circumstances. Inequality of opportunity is reduced if inequality between individual opportunity sets decreases. This approach partitions the population into different types, where each type is formed by individuals endowed with the same set of circumstances.
The type-specific outcome distribution is interpreted as the opportunity set of individuals with the same circumstances. Accordingly, it focuses on inequality between types, and is neutral with respect to inequality within types.
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In comparison, the ex-post approach states that there is equality of opportunity if all those who exert the same effort have the same outcome. Inequality of opportunity decreases if outcome inequality decreases among the individuals at the same degree of effort. The ex post approach emphasizes inequalities within groups of individuals at the same effort levels, so-called tranches. Differences between tranches are interpreted as due to individual effort, and are considered as fair.
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Our framework for evaluating long-term income distributions allows for both an ex-ante and an expost approach to EOp. Our ex-post approach relies on a permanent income measure defined as the minimum annual expenditure an individual would need in order to be as well off as he could be by undertaking inter-period income transfers. There is long-term ex-post inequality of opportunity if individuals who exert the same effort have different permanent incomes. In comparison, the ex-ante approach focuses on the expected permanent income for individuals with identical circumstances.
Hence, the ex-ante approach pays attention to inequalities in expected permanent income between different types of individuals.
Our EOp framework requires aggregation in two steps. Our paper proceeds by clarifying the differences between our framework and the method for measuring long-term EOp proposed by Bourguignon et al. (2007) . Section 2 describes our method for aggregating the income streams of individuals into comparable measures of permanent income.
Section 3 deals with the problem of aggregating permanent incomes across individuals into measures of long-term inequality and social welfare. Section 4 introduces a new family of rank-dependent EOp measures of inequality and social welfare. Section 5 reports the empirical results, before Section 6 concludes.
Long-term equality of opportunity: the order of aggregation
To model long-term EOp we can think of two different approaches. The first, which is more in line with an ex ante perspective, is based on the following idea: First divide individuals into types who are homogeneous with respect to exogenous circumstances at a given point in time; the income distributions of a type i , at a given time t , call it ( ) x F it , represents the opportunity set open to any individual belonging to type i at time t . Then aggregate the type evaluations across time periods, obtaining a long-term expression of the opportunity sets. Finally, evaluate the distribution of long-term opportunity sets. This is essentially the approach proposed by Bourguignon et al. (2007) : They first aggregate individuals in order to evaluate the opportunity set at a given time t. Successively they introduce some criteria to rank different distributions of time streams of opportunity sets in terms of equality of opportunity. This approach is in fact declined in two different variants.
In a first approach, Bourguignon et al. (2007, p. 243) define EOp as follow: There is EOp if, in each period, there is not dominance between types. Hence, in each period of time, there should be equality or, as a weaker definition, non-dominance of opportunity sets. This can be seen as the natural extension of the approach used by Lefranc et al (2006) and Peragine and Serlenga (2008) to a longterm perspective.
Alternatively, Bourguignon et al. (2007) propose a long-term extension of the utilitarian version of EOp, according to which there is EOp if the long-term expected value of all types are equal. Hence, they first introduce a type evaluation function, according to which each type distribution (i.e., opportunity set) at a given period t is evaluated by the mean it μ (this is the utilitarian evaluation); successively, they introduce time aggregator in order to obtain an expression of the long-term value of the opportunity set: For instance, ( ) 
This approach is coherent with an ex ante view of opportunity inequality and can be used if one is mainly interested in the inequality between types of individuals with the same circumstances.
On the other hand, their methodology, given the order of aggregation, is unable to model in a satisfactory way the individual distribution of income over time. In fact, in their methodology the time aggregation is performed over opportunity sets, rather than on individual outcomes.
As discussed in detail below, we take a different approach to long-term EOp. In our methodology, first the aggregation over time is performed for each individual. This allows us to be specific with respect to the underlying model of intertemporal choice. Successively, we obtain a distribution of long-term incomes: To such distribution we apply a partition into types and, hence, propose different models of equality of opportunity.
Our approach, in addition to being more satisfactory with respect to modelling the individual valuation of long-term income, is more general in that it allows to adopt either an ex ante or an ex post approach to long-term EOp. In the ex ante (utilitarian) approach, we define EOp as equality in the expected permanent income for individuals with identical circumstances, which coincides with the approach of Bourguignon et al. (2007) if and only if the mean permanent income for each type can be expressed as a weighted average of the period-specific mean incomes. In the ex post approach, we define EOp as equality of outcomes for individuals with the same effort, where both the outcome and the effort refer to a long-term perspective rather than to a snapshot. Moreover, both in the ex ante and in the ex post approach, our framework allows for any position when it regards attitude towards inequality aversion.
Measurement of permanent income
This section outlines the permanent income introduced by Aaberge and Mogstad (2009) , which forms the basis for our EOp measures. This permanent income measure had the advantage of conforming to the basic structure of intertemporal choice theory and justifies comparison of permanent incomes across individuals. We will first consider the case of a perfect credit market, before allowing for credit market imperfections. Aaberge and Mogstad (2009) 
Permanent income definition
By inserting for (2.3) in (2.1) the maximum utility level (U) is given by (1 ) (1 )
(when T is the basis for the annuity calculations). A benchmark case in intertemporal choice theory uses the annuity of the income stream as measure of permanent income (see e.g. Meghir, 2004) . Further, Z coincides with the utility-equivalent annuity introduced by
That is, u is specified as a member of the Bergson family, which is a much used specification of the instantaneous utility function in intertemporal choice theory (Davies and Shorrocks, 2000) .
Imperfect credit marked
In practice, the interest rates on borrowing and savings differ, which implies that (2.2) is no longer a valid representation of the budget constraints. In this case, the preferred consumption levels given by (2.3) will not form an appropriate basis for defining and measuring permanent income. Instead, we can apply the Kuhn-Tucker method to derive the conditional and preferred consumption profiles.
Suppose that each individual is in each period faced with a single borrowing interest rate and a single savings interest rate (but different individuals may face different interest rates on borrowing and/or savings). If there are no liquidity constraints, the preferred consumption profile ( )
is defined as the solution of (2.1) subject to the budget constraints (2.8)
where S t represents the assets at the end of period t earning an interest rate 
where rs t and rb t denote the saving and borrowing rates. Solving this maximization problem requires comparison of 3 T-1 conditional consumption profiles for each individual. The consumption profiles are distinctive in terms of whether individual i in the various periods is considered to be a saver, a borrower, or locate at the kink and thereby consume all his assets. Each of these conditional consumption profiles is a candidate for the individual's preferred consumption profile provided that the budget constraints are satisfied for the given values of Y t and t rγ . The optimal consumption profile is determined as the utility maximising choice among the conditional consumption profiles satisfying their respective budget constraints. By inserting the consumption levels of the optimal consumption profiles into (2.4), the corresponding Z is obtained from (2.5). 
Rank-dependent measures of inequality
Empirical analyses of inequality in income distributions are conventionally based on the Lorenz curve and associated summary measures of inequality, which means that concern is directed towards income shares without taking account of differences in mean incomes. To summarize the information content of the Lorenz curve and to achieve rankings of intersecting Lorenz curves the standard approach is to employ the Gini coefficient in combination with one or two inequality measures from the Atkinson family or the Theil family. However, since the Gini coefficient and Atkinson's and Theil's measures of inequality have distinct theoretical foundations it is difficult to evaluate their capacity as complementary measures of inequality. An alternative approach, which will be chosen in this paper, is to use measures of inequality which can be shown to have a common theoretical justification as criteria for ranking Lorenz curves.
The Lorenz curve L for a cumulative income distribution F with mean μ is defined by Below F will be assumed to be a continuous distribution function.
Under the restriction of equal mean incomes the problem of ranking Lorenz curves formally corresponds to the problem of choosing between uncertain prospects. This relationship has been utilized by e.g. Atkinson (1970) to characterize the criterion of non-intersecting Lorenz curves in the case of distributions with equal mean incomes. This was motivated by the fact that in cases of equal mean incomes the criterion of non-intersecting Lorenz curves is equivalent to second-degree stochastic dominance, which means that the criterion of non-intersecting Lorenz curves obeys the Pigou-Dalton principle of transfers. To perform inequality comparisons with Lorenz curves we can deal with distributions with equal means, or alternatively simply abandon the assumption of equal means and consider distributions of relative incomes. 10 The latter approach normally forms the basis of empirical studies of income inequality and will be used in this paper.
Let L denote the family of Lorenz curves, and let a social planner's ranking of members of L be represented by a preference ordering  , which will be assumed to satisfy the following basic axioms:
Axiom 1 (Order).  is a transitive and complete ordering on L.
Given the above continuity and dominance assumptions for the ordering  , Aaberge (2001) demonstrated that the following axiom, 
characterizes the rank-dependent family of inequality measures p J  defined by 11 (3.2)
where p is a positive and non-increasing weight-function defined on the unit interval such that
Note that p can be interpreted as a preference function of a social planner that assigns weights to the incomes of the individuals in accordance with their rank in the income distribution.
Therefore, the functional form of p reveals the attitude towards inequality of a social planner who employs p J to judge between Lorenz curves.
As was recognized by Ebert (1987) the justification of the social welfare function associated with p J can be made in terms of value judgement of the trade-off between the mean and (in)equality in the distribution of income
Note that W p can be interpreted as the equally distributed (equivalent) level of income. An alternative axiomatic justification for using the latter term of (3.3) as a criterion for ranking distribution functions F rather than as a trade-off between mean and equality was provided by Yaari (1987 Yaari ( , 1988 . Note that the normative justification for the family of rank-dependent measures of inequality p J is analogous to the justification for Atkinson's expected utility type of inequality measures. The essential differences between these two approaches for measuring inequality and social welfare arise from the independence axioms. Whilst the expected utility independence axiom requires that the ordering of distributions of individual welfare is invariant with respect to identical mixing of the distributions being compared, the rank-dependent independence axiom requires that the ordering is invariant with respect to identical mixing of Lorenz curves (or identical mixing of the inverses of distributions) being compared. For further discussion, see Yaari (1988) 
As indicated by Aaberge (2000 Aaberge ( , 2007 
An analytical framework for measuring inequality of opportunity
This section introduces the generalized family of rank-dependent measures of ex post as well as ex ante opportunity inequality and social welfare. The proposed framework are valid for measuring shortterm as well as long-term EOp, depending on whether we let snapshots of income or permanent income form the basis.
We have a continuum of individuals. Each individual is completely described by a list of traits, which 12 In the analysis it could equally well be represented as a vector. 13 The same assumption is made by Bourguignon et al. (2007) .
Income is generated by a function : g
Hence g is a "production function" that relates an individual's future income to her effort and her Roemer (1993 Roemer ( , 1998 suggests to take, as an inter-type comparable measure of effort, the quantile of the effort distribution in the type at which an individual sits; this, given the monotonicity of the income function, will correspond to the quantile in the income distribution of the type. We adopt this solution and hence we say that all individuals at the s quantile of their respective type income distributions have the same effort. Thus, considering types 1, , n  , we define the tranche s as the subset of individuals whose incomes are at the In order to define an overall measure of inequality of opportunity a method for aggregating the tranche-specific inequality measures is required. To this end, we rely on the Principle of Utilitarian Reward introduced by Fleurbaey (2008) , which states the social irrelevance of inequalities due to differences in effort. This amounts to say that any "equalizing transfer" between tranches should not change income inequality or social welfare, whatever the effort level of the persons involved in it. That is, an equal weight should be assigned to each tranche-specific inequality measure, whatever degree of effort has been exerted. Accordingly, the average of the tranche-specific inequality of opportunity measures 
Ex post approach
( ) 1 1 1 ( ) 1 ( ) ( ) ( ) ( ) ( ) m p j j j j J s q spa s F s h s s μ − = = −   ,where ( ) 1 ( ) ( ) ( ) mμ − = =       = = −     
Ex ante approach
The ex ante approach puts special emphasis on the differences in the outcome prospects for classes of individuals with identical circumstances. Accordingly, it focuses on inequality between types, and is instead neutral with respect to inequality within types. Hence, the ex ante approach is more focused on inequalities between social groups. Referring to the Principle of Utilitarian Reward introduced by Fleurbaey (2008) , which states the social irrelevance of inequalities due to differences in effort, this implies that any equalizing transfer with identical circumstances should not change income inequality or social welfare, whatever the effort level of the persons involved in it. This means that an ex ante approach for measuring inequality of opportunity will solely depend on the type-specific mean incomes.
Assume that Note that e W * corresponds to the EOp welfare function introduced by Roemer (1993 Roemer ( , 1998 
Empirical results
This section implements the proposed methods to measure inequality of opportunity and social welfare, using panel data from Norway on individual income over the working lifespan. This allows us to examine how well analysis of inequality of opportunity and social welfare based on snapshots of income approximate the results based on long-term income. Further, we investigate how sensitive analyses based on EOp and EO (equality of outcome) is to the choice of accounting period of income.
For brevity, we will throughout the empirical analysis only employ the Gini coefficient. 15 Our analytical sample is restricted to males, given their role of breadwinner and primary wage-earner for these cohorts. Also, we exclude individuals whose information on annual income is missing. Finally, we drop observations where information on parents is missing. The final sample used in the analysis consists of 26 090 individuals.
Circumstances and types. How to define the exact set of individual circumstances is a controversial question. Besides, in empirical work, observing the entire set of circumstances is clearly out of reach.
In this paper, we focus on the dependence of individual opportunity on a restricted set of circumstances relating to family background. The role of families in determining socio-economic outcomes has been extensively discussed in economics as well as from other scientific perspectives.
Parents influence their children via several channels: investment in their children's education, transmission of cultural values and social skills, and genetic endowments. As argued by Roemer (1998) and others, equality of opportunity requires compensating the influence of family background on individual outcomes, as it lies beyond individual responsibility and choice.
A large body of empirical research shows a strong degree of intergenerational transmission, as parental characteristics like education and income are highly correlated with the outcomes of children along the same dimensions (see e.g. Solon 1999) . As a starting point, we therefore split the sample by birth cohort and further divide it into three groups based on the highest educational attainment of the parents: compulsory school (grades 1-7), middle school (grades 8-10), and higher education (11 or more years of education). Unfortunately, we do not have information on income of the parents during individuals' childhood. Next, we partition the sample according to an indicator for urbanity, equal to one if the individual was born in one of the five bigger cities of Norway (Oslo, Bergen, Trondheim, Stavanger, Drammen). The idea is that urbanity may proxy for neighbourhood effects, which may arise from varying local resource bases, such as availability of institutions like schools and childcare, as well as through social interaction in peer-groups, like attitudes and preference formation as well as the existence and enforcement of social norms. 16 Finally, we partition the sample according to an indicator for being raised in a large family, equal to one if the individual has two or more siblings.
Drawing on the quantity-quality model of Becker and Lewis (1973) , a large body of empirical research has shown a fairly strong association between number of siblings and children's outcome. In particular, it appears to be a non-monotonic relationship between family size and children's outcomes, with substantial negative effects of large sibship size (see Mogstad and Wiswall, 2009 ). Thus, to measure EOp, the sample is divided into 36 mutually exclusive and collectively exhaustive types based on circumstances.
Descriptive statistics. Table 1 displays the composition of the sample according to the variables used to defined circumstances. We see that about 20 percent of the sample was born in urban areas, and about 45 percent come from a large family. Moreover, it is evident that about 53 percent has parents with only compulsory schooling, almost 30 percent has at least one parent who attended middle school, and less than 18 percent has at least one parent with higher education. It is further evident that the composition is fairly similar across cohorts.
Table 1 also shows that the income of these cohorts increase over time. In particular, the periodspecific incomes are, on average, lower than the mean income over the period 1967-2006 up until the early 1990s. It is also clear that the long-term mean income exceeds the permanent income measure, as only the latter takes into the costs of inter-period income transfers. As expected, the incomes of the older cohort are relatively high during the first years as they have more labor market experience, but are surpassed by the younger cohorts when they grow older. The mean and the permanent income are rather similar across cohorts. Figure 1 graphs the cumulative distribution of permanent income for the sample as a whole, and for different types according to parental education. As expected, permanent income is increasing in parent's education. Notes: Period-specific income is defined as the average income over the two-year period. Permanent income is defined by (2.1), (2.7), (2.8) and (2..9) with ε = 2 and δ = .02, and annual real interest rates on borrowing and savings given by Norwegian official statistics. 
Equality of outcome.
Figure 2 graphs the time-trend in inequality according to the EO principle based on period-specific (two years) income (cf. Period-specific, EO), and compare it to the EO measure of inequality based on permanent income (cf. Permanent, EO.) We see that inequality is fairly stable during the 1970s when the individuals are their mid 30s, with a Gini-coefficient ranging from .18 to .20. After this point in time, inequality is increasing steadily, almost doubling as the individuals reach the peak of the ageearnings profile. 17 In contrast, the Gini coefficient in permanent income is as low as .17, which suggests substantial income mobility. Moreover, our results indicate that snapshots of inequality based on income early in the working lifespan may provide a reasonable approximation of inequality in permanent income when the EO principle is employed. Figure 3 reports the time-trend in social welfare according to the EO principle based on periodspecific income (cf. Period-specific, EO), and compares it to EO measure of inequality in permanent income (cf. Permanent, EO). We see social welfare is increasing substantially during the 1970s, as mean incomes rise and inequality is stable. Over the next decade, social welfare declines as the welfare loss from increased inequality dominates the increase in mean incomes. During the economic boom in the 1990s, social welfare increased once again owing to a large increase in mean incomes, despite substantially higher income inequality. We also see that social welfare in permanent income mirrors social welfare in period-specific inequality fairly well when the individuals are between 30
and 50 years of age, in contrast to the inequality results. Notes: Permanent income is defined by (2.1), (2.7), (2.8) and (2.9) with ε = 2 and δ = .02, and annual real interest rates on borrowing and savings given by Norwegian official statistics. The ex-post Gini EOp measure of inequality is defined by (4.12). Notes: Permanent income is defined by (2.1), (2.7), (2.8) and (2.9) with ε = 2 and δ = .02, and annual real interest rates on borrowing and savings given by Norwegian official statistics. The ex-post EOp social welfare measure is defined by (4.6).
Ex-post equality of opportunity.
In order to estimate the Gini EOp coefficient defined by (4.12) and the associated social welfare function defined by (4.6) we first have to estimate the quantile-specific EOp Gini coefficient for an appropriate selection of quantiles. This study relies on estimates for all percentiles, which means that the overall EOp Gini is based on 100 quantile-specific EOp Gini estimates (see Figure 4 for permanent income).
Turning attention to our ex-post measures of EOp, Figure 2 shows the trend in inequality based on period-specific income (cf. Period-specific, ex-post EOp) and compares it to the EO measure of inequality in permanent income (cf. Permanent, ex-post EOp). We see immediately that the ex-post EOp measures of inequality are less than one third of the corresponding EO measures, suggesting that a large fraction of inequality of outcomes is attributable to effort. This is true both when permanent income and period-specific incomes form the basis for the analysis. Indeed, opportunities in long-term income appear to be very equally distributed. Figure 2 also reveals that the inequality time-trends in ex-post EOp is quite similar to that of EO. In addition, our results indicate that snapshots of inequality based on income early in the working lifespan may provide a reasonable approximation of inequality in permanent income, also when the EOp principle is employed. Figure 4 breaks down the ex-post EOp measure of inequality into the different percentile-specific EOp measures. We see that inequality is remarkably stable across the percentiles. In particular, the percentile-specific Gini coefficients vary between .04 and .06 for quantiles located between the 3 and 85 percentile, and somewhat higher at the tails of the distribution. Notes: Permanent income is defined by (2.1), (2.7), (2.8) and (2.9) with ε = 2 and δ = .02, and annual real interest rates on borrowing and savings given by Norwegian official statistics. The percentilespecific ex-post EOp measure is given by (4.4). Notes: Permanent income is defined by (2.1), (2.7), (2.8) and (2.9) with ε = 2 and δ = .02, and annual real interest rates on borrowing and savings given by Norwegian official statistics. The Gini ex-post and ex ante EOp measures of inequality are defined by (4.12) and (4.19). Notes: Permanent income is defined by (2.1), (2.8) qnd (2.9) with ε = 2 and δ = .02, and annual real interest rates on borrowing and savings given by Norwegian official statistics. The ex-post and ex ante EOp social welfare measures are defined by (4.6) and (4.16).
Summary and conclusion
More than half a century ago, Friedman (1957, p38) was that studies based on fluctuating annual incomes may provide a misleading picture of the consumption possibilities of individuals, and consequently, also the extent of inequality and social welfare in a society. Instead, methods used for distributional analysis should reflect that income can be, and regularly is, used for consumption not only within the year that it is obtained, but also in other years.
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In this paper, we introduce and apply a general framework for evaluating long-term income distributions according to the EOp principle. Specifically, we employ an axiomatic approach to justify 18 In this regard, it is of interest that most individuals in the OECD-countries actually carry out intertemporal income transfers to smooth consumption, largely by means of education loans, housing mortgage and pension schemes.See Borsch-Supan (2003) for a cross-country study of life-cycle savings.
the introduction of a generalized family of rank-dependent of opportunity inequality and social welfare. Our framework allows for both an ex-ante and an ex-post approach to EOp. Our ex-post approach relies on a permanent income measure defined as the minimum annual expenditure an individual would need in order to be as well off as he could be by undertaking inter-period income transfers. There is long-term ex-post inequality of opportunity if individuals who exert the same effort have different permanent incomes. In comparison, the ex-ante approach focuses on the expected permanent income for individuals with identical circumstances. Hence, the ex-ante approach pays attention to inequalities in expected permanent income between different types of individuals.
To demonstrate the empirical relevance of a long-run perspective on EOp, we have used a unique panel data from Norway on individuals' incomes over their working lifespan. The insights from our empirical results may be summarized with three conclusions. First, EOp measures of inequality are less than one third of the corresponding EO measures, suggesting that a large fraction of inequality of outcomes is attributable to effort. This is true both when permanent income and snapshots of income form the basis for the analysis. Hence, social welfare is much higher according to the EOp principle than the EO principle. Second, snapshots of income overstate inequality compared to analysis based on permanent income, suggesting substantial income mobility. However, our results indicate that snapshots of inequality based on income early in the working lifespan may provide a reasonable approximation of inequality in permanent income; in comparison, social welfare measures based on snapshots of income during the period the individuals are between 30 and 50 are fairly similar to the corresponding measures based on permanent income. This is true both when the EO and the EOp principle form the basis for the analysis. Third, we find some similarity between ex-ante and ex-post EOp measures of inequality and social welfare. This holds both for permanent income and the timetrend in period-specific income, except for the latest 15 years of the participation of the labour market.
